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Abstract
Background Older people (aged 65 years and above)
consume more analgesics compared with other age groups.
Because of the aging of the New Zealand population, it is
important to ascertain the trends of analgesic use at a
population-level.
Objective The aim of this population-based study was to
describe and characterize the utilization of analgesic
medicines in older people in New Zealand from 2005 to
2013.
Methods Repeated cross-sectional analysis of population-
level dispensing data was conducted from 2005 to 2013.
Dispensing data were obtained from Pharmaceutical
Claims Data Mart (Pharms), Ministry of Health, extracted
using encrypted national health index numbers as unique
identifiers and categorized by the World Health Organi-
zation Collaborating Centre for Drug Statistics Method-
ology (WHOCC) Anatomical Therapeutic Chemical (ATC)
classification system. Utilization of analgesics was mea-
sured in defined daily dose (DDD) per 1000 older people
per day (TOPD).
Results Overall, analgesic medicine utilization increased
by 5.44 % from 2005 to 2013. Analgesic utilization in-
creased from 233.66 to 246.36 DDD/TOPD. The increased
utilization was mainly driven by analgesics and antipyret-
ics. An increased utilization of analgesics was seen in the
85? age group. Females consumed more analgesics com-
pared with males. Differences in analgesic utilization
across the District Health Boards (DHBs) persisted over the
9-year period. Utilization of anti-migraines was stable over
the 9-year period.
Conclusions This population-level utilization study
showed a 5.44 % increase in utilization of analgesic
medicines in older people in New Zealand from 2005 to
2013. Important findings were that (1) females utilized
more analgesics compared with males; (2) non-steroidal
anti-inflammatory drug (NSAID) utilization decreased over
the years; and (3) the highest utilization was reported in the
85? group. Further research is warranted to examine the
drivers influencing analgesic use in New Zealand.
Key Points
Overall, analgesic utilization in people aged 65 and
above increased by 5.44 % between 2005 and 2013.
Analgesic utilization in females was higher than in
males.
Non-steroidal anti-inflammatory drug (NSAID)
utilization decreased between 2005 and 2013.
1 Introduction
Analgesics have been a mainstay in the treatment of acute
and chronic pain [1, 2]. The use of analgesics is of par-
ticular importance in older people aged 65 years and
above, as this group of people have a higher incidence of
both acute and chronic pain compared with younger age
groups, affecting as much as 76 % of community-dwelling
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older people [3]. Older people take analgesics for persistent
pain brought about by musculoskeletal [3, 4], cephalgia or
gastrointestinal disorders [4]. Over the past few decades,
there has been an increase in the utilization of analgesics,
especially opioid analgesics, among people in developed
countries [1, 5, 6]. One study reported that two out of three
older adults aged more than 75 years took at least one
regular analgesic medicine [7]. In a population-level study
conducted in Spain, the opioid utilization increased 14-fold
from 1992 to 2006 [1]. In Israel, the utilization of mor-
phine, oxycodone, pethidine, methadone, and fentanyl in-
creased by 47 % in 2008 when compared with 2000 [8].
Oxycodone utilization alone was 50 % higher in 2008 than
in 2000 [2, 8].
Several factors could influence variations in opioid
analgesic utilization across countries. In addition to so-
ciodemographic factors, regulatory and ethical guidelines
are fundamental factors that influence access to opioid
analgesics. In New Zealand, weak opioids such as codeine
are available over-the-counter (OTC) when in combination
with other active ingredients. Codeine as a single ingredi-
ent and all other opioid analgesics are classified as pre-
scription-only controlled drugs, where strict regulations are
enforced [9]. Subsidy and funding also play significant
roles in prescribing these medicines. The Pharmaceutical
Management Agency (PHARMAC) is the New Zealand
government agency that decides which medicines are
subsidized [10]. PHARMAC manages budget, funding and
access restrictions for medicines [11]. Hence, analgesic
medicine utilization profiles in New Zealand would be
quite dependent upon decisions made by PHARMAC.
Older people are prone to experiencing adverse effects
associated with analgesics compared with their younger
counterparts [12]. Opioid analgesic use in older people may
be associated with an increased risk of falls due to their
adverse effects on the central nervous system, which in-
clude dizziness, sedation and/or syncope [12, 13].
Polypharmacy is common in older people [12, 14], and the
concomitant use of analgesics can contribute to clinically
significant drug–drug interactions and adverse reactions
[14]. Use of non-steroidal anti-inflammatory drugs
(NSAIDs) in older people has been associated with an in-
creased prevalence of gastrointestinal bleeding and inci-
dence of peptic ulcer, as well as an increased risk of
cardiovascular events. The increased risk of adverse drug
events in older people is due to pharmacokinetic changes
brought about by aging, reduced renal clearance and hep-
atic metabolism, as well as pharmacodynamic changes
leading to increased sensitivity to certain analgesics [12].
Studies have shown that age, sex, socioeconomic status
and ethnicity influence the frequency of pain symptoms
and consequently utilization of analgesics [15, 16]. Hence,
it is important to ascertain the trends of analgesic use
among these groups. To date, there has been very limited
research on analgesic utilization among older people in
New Zealand by age, sex, ethnicity, geographical locations
and socioeconomic status.
2 Objective
The main objective of this study was to describe and
characterize the national trend in utilization of analgesic
medicines in New Zealand’s older populations from 2005
to 2013, stratified by year, age, sex, ethnicity and District
Health Board (DHB), using the World Health Organization
Collaborating Centre for Drug Statistics Methodology
(WHOCC) Anatomical Therapeutic Chemical (ATC)
classification system.
3 Methods
This study was approved by the Human Ethics Committee
of the University of Otago, New Zealand (approval number
HD14/15).
3.1 Study Design
A repeated cross-sectional analysis of population-level
dispensing data was conducted from 1 January 2005 to 31
December 2013 for individuals aged 65 years and above.
Data were extracted on analgesic medicines used
(WHOCC/ATC code N02 analgesics: N02A opioids, N02B
other analgesics and antipyretics, N02C anti-migraine
preparations; and M01 anti-inflammatory and anti-
rheumatic products: M01A NSAIDs), using encrypted na-
tional health index numbers as the unique identifier for
each individual, and were analysed for utilization with
regards to year, age, sex, ethnicity and DHBs. The dis-
pensing data included all funded analgesics used in this age
group.
3.2 Data Source
De-identified dispensing claims data for all individuals
65 years and over for the period 2005–2013 were obtained
from Pharmaceutical Claims Data Mart (Pharms), New
Zealand Ministry of Health. Analgesic medicines were
categorized using the ATC classification system of the
WHOCC and Norwegian institute of public health. The
ATC classification system has been sub-grouped into five
levels with anatomical, therapeutic, pharmacological, che-
mical and chemical substance subgroups, in descending
order. The ATC therapeutic classes analysed at broad
levels were opioids (N02A), other analgesics and
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antipyretics (N02B), anti-migraine preparations (N02C)
and NSAIDs (M01A).
3.3 Statistical Analysis
Defined daily dose (DDD), a weighted technical utilization
measure, was used to describe the number of older people
on a defined standard daily dose (formulation not factored)
per 1000 older people per day (TOPD). These standard
doses are set by WHOCC for each medicine, updated every
3 years and used only for the purpose of examining med-
icine utilization or use and to compare utilization with
other countries. The methodology for analysing combina-
tion products was adapted from the ‘‘Guidelines for ATC
classification and DDD assignment’’ published by the
WHO Collaborating Centre for Drug Statistics Method-
ology. In this study, DDDs for combinations were the
DDDs for the individual analgesic ingredients. For exam-
ple, for the combination product of paracetamol and
codeine, the DDD for codeine was computed and included
in the analyses for total analgesic consumption. Utilization
measures and use rates by year, age, sex, ethnicity and
DHB were measured as DDD per TOPD. DDDs were
computed for each analgesic medicine consumed by an
individual, yearly, per annual population size of New
Zealand from 2005 to 2013. Data on the older resident
population in New Zealand for each year in the time period
2005–2013 were obtained from Statistics New Zealand
[17]. Statistical analysis was completed using IBM SPSS
Statistics software version 22.
4 Results
4.1 Overall Analgesic Medicine Utilization Over
Time
The analysis showed that the national utilization of anal-
gesic medicines in 2005 was 233.66 DDD/TOPD, which
increased to 246.36 in 2013. Overall, analgesic utilization
increased by 5.44 %, with an average DDD/TOPD of
242.85 over the 9-year period. Analgesic medicine uti-
lization peaked in 2012, as shown in Fig. 1.
4.2 Utilization of Analgesic Medicines by Age, Sex,
Ethnicity and DHB
Analgesic utilization by sex, age (5-year bands), ethnicity
and DHB showed increasing trends over the 9-year period,
and higher utilization was observed in 2013 than in 2005.
The highest DDD/TOPD was observed in those aged
85 years and above, as shown in Fig. 2, with an average of
309.37 DDD/TOPD (53.63 % higher than for the 65–69
age group).
As shown in Fig. 3, analgesic utilization was highest in























Fig. 1 DDD/TOPD utilization based on sex from 2005 to 2013. DDD
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Fig. 2 DDD/TOPD utilization based on age groups from 2005 to




































Fig. 3 DDD/TOPD utilization based on DHBs from 2005 to 2013.
DDD defined daily dose, DHBs District Health Boards, TOPD 1000
older people per day
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Conversely, the Capital and Coast DHB had the lowest
analgesic utilization. Overall, the differences in analgesic
utilization across the DHBs persisted over the 9-year pe-
riod. Only the South Canterbury DHB showed a steeper
increase over the years when compared with other DHBs.
As shown in Fig. 1, females utilized more analgesic
medicines compared with males. As for ethnicity, Middle
Eastern, Latin American or African (MELAA), New
Zealand European and Pacific groups had similar analgesic
utilization, although, on average, New Zealand European
individuals consumed the highest amount of analgesics
(average DDD/TOPD 257.45). Analgesic utilization was
lowest among the Asian ethnic group (average DDD/TOPD
of 157.67), followed by the Ma¯ori group (average DDD/
TOPD of 232.81), as shown in Fig. 4.
4.3 Utilization of Analgesic Medicines
by Therapeutic Subgroups
Anti-migraines had the lowest DDD utilization (average
DDD/TOPD of 0.73) during the study period, followed by
opioids (average DDD/TOPD of 51.37), as shown in
Fig. 5. Overall, utilization of anti-migraines was low and
relatively constant over the years. The utilization of
analgesics and antipyretics increased over the 9-year peri-
od, and in contrast, utilization of opioids and NSAIDs
declined. Analgesics and antipyretics had the highest DDD
among the therapeutic subgroups, since 2006, with an av-
erage DDD/TOPD of 116.50.
4.4 Utilization of Analgesic Medicines
by Pharmacological/Chemical Subgroups
The highest increase in analgesic medicine utilization from
2005 to 2013 based on the pharmacologic/chemical sub-
groups were phenylpiperidine derivatives (N02AB), mainly
fentanyl, followed by natural opium derivatives (N02AA)
(oxycodone). On the contrary, aspirin, from the salicylic
acid and derivatives (N02BA) subgroup, had the highest
decrease in utilization over the study period.
The most frequently prescribed analgesic over the
9-year period was paracetamol, from the anilides (N02BE)
subgroup, with an average DDD/TOPD of 132.49. Di-
clofenac, from the acetic acid derivatives and related sub-
stances (M01AB) subgroup, was ranked the second
highest, followed by naproxen, from the propionic acid
derivatives (M01AE) subgroup, with DDD/TOPDs of
29.06 and 17.85, respectively. Mefenamic acid, from the
fenamates (M01AG) subgroup, had the lowest average
DDD/TOPD of 0.005, and no change in the utilization rate
was observed from 2005 to 2013. For anti-migraine
preparations, sumatriptan had the highest decline in uti-
lization, with an average DDD/TOPD of 0.59.
5 Discussion
5.1 Overall Trend
Overall analgesic utilization in older people (65 years and
above) increased by 5.44 % from 2005 to 2013. A
population-based study in France showed a high preva-
lence of pain (72 %) in the 65? community [3]. One in
three participants (aged 75 years and above) in the study
done by Hartikainen et al. [7] had daily interfering pain
and one in ten suffered from daily resting pain. Because
of the aging population in New Zealand (average 1.7 %
increase annually for the population aged 65–79 and
3.5 % for those 80?) [18], perhaps it is not surprising
that analgesic utilization increased from 2005 to 2013,
since the prevalence of pain is high in this age group [3,
4, 19]. Studies assessing the prevalence of pain in the
community reported pain was usually under-treated
among older people [3, 19]. It is plausible that increased
recognition, assessment and treatment of pain in older
people may have contributed to increased utilization of

























Fig. 4 DDD/TOPD utilization based on ethnicity from 2005 to 2013.
DDD defined daily dose, MELAA Middle Eastern, Latin American or

























Fig. 5 DDD/TOPD utilization based therapeutic subgroups from
2005 to 2013. DDD defined daily dose, NSAIDs non-steroidal anti-
inflammatory drugs, TOPD 1000 older people per day
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As mentioned in the Sect. 1, medication payment
methods might result in changes of the analgesic utilization
profiles. There are three ways that medications are paid in
New Zealand: government funding (via PHARMAC), out-
of-pocket payment and coverage by insurance companies,
which account for 82, 11 and 5 % of the total health ex-
penditure in New Zealand, respectively [10]. PHARMAC’s
role has expanded over the years since its establishment in
1993. Apart from managing the medicines budget,
PHARMAC also advocates the optimal use of medicines,
making sure that best health outcomes are achieved within
the allocated funding [11]. PHARMAC decides on medi-
cine subsidies in different clinical settings [11], and
therefore plays a significant role in influencing analgesic
medicine utilization in New Zealand. The usage of certain
types of analgesics will be prioritized on the basis of the
criteria set by PHARMAC periodically, resulting in dif-
ferent analgesic utilization rates over the years.
5.2 Utilization by Age, Sex, Ethnicity and DHB
Older adults aged 85 years and above had the highest rate
of analgesic medicine utilization, 53.63 % higher than the
65–69 age group. This finding is consistent with chronic
pain being common among older age groups [3, 4, 19]. The
study conducted by Hartikainen et al. [7] showed that the
utilization of analgesic medicines was highest among those
older than 85 years. Similarly, another population-based
study, conducted in Helsinki, Finland, over a 10-year pe-
riod (1989–1999), showed that the utilization of analgesic
medicines was higher in the age group of 85? compared
with in those aged 75 years [19]. A study conducted by
Blackwell et al. [13] assessing the number of analgesic
medications refills showed that people older than 85? had
the highest refill rate. In contrast, an investigation carried
out in Italy showed that older adults aged 85? were least
likely to receive analgesic medications. The investigators
hypothesized that poor pain assessments and physical
barriers such as payment methods, state regulations and
restrictions to opioids may have contributed to low anal-
gesic utilization [20]. Older people may not report pain
unless being prompted; hence, using an appropriate pain
assessment tool could be helpful in identifying people with
undiagnosed and undertreated pain [21].
Our study finding of increased analgesic utilization by
females was consistent with Blackwell et al.’s finding that
females had higher analgesic refill rates compared with
males and the results of two other studies, carried out in the
USA and Manitoba [13, 22, 23]. A cross-sectional postal
survey conducted in Scotland reported that females had a
higher probability of using more non-prescription medici-
nes, particularly analgesics, compared with males [24].
These differences may be attributed to the fact that females
have a higher prevalence of pain associated with medical
conditions [25] and a higher sensitivity to painful stimuli
compared with males [26]. Gender roles and societal ex-
pectations may also lead to lesser reporting of pain among
males compared with females [27], which can be translated
to lower analgesic utilization.
New Zealand Europeans showed the highest utilization
compared with other groups (average DDD/TOPD of
257.45). Our results are supported by a study described by
Blackwell et al. [13], which showed that Europeans had a
higher analgesic refill rate compared with other ethnic
groups. A similar pattern was reported in a US population-
based study conducted by Paulose-Ram et al. [23], which
showed a higher prevalence of non-prescription analgesics
use among non-Hispanic whites; however, this study did
not show any difference in the use of prescription anal-
gesics between different ethnic groups. It is conceivable
that these differences are brought about by discrepancies in
the access to healthcare services [28]. The differences
observed can also be explained by the fact that some eth-
nicities, especially Ma¯ori, are less likely to collect their
prescriptions [29], leading to lower utilization of medica-
tions, including analgesics, compared with New Zealand
Europeans.
It is important to note that analgesic utilization by
MELAA ethnic groups has been relatively high over the
years, even surpassing that of New Zealand European
people between 2007 and 2011. MELAA is a term used in
the New Zealand Census to describe a diverse group of
people from different ethnicities originating from Middle
Eastern, Latin American and African countries. While
people categorized under this group make up only 1 % of
New Zealand’s total population, this group consists of
more than 55 different subgroups, each with unique health
and socioeconomic needs [30]. It is therefore difficult to
ascertain the real driver behind the high utilization re-
ported. It has been reported that people in the MELAA
ethnic group are less likely to seek treatment for mental
health problems because of fear of stigmatization and lack
of awareness [31]. A number of mental health conditions
may manifest as physical pain [32], and since people from
this group tend to under-report mental health problems, we
can only speculate that this could be one of the many
reasons for the substantial proportion of analgesics pre-
scribed to them for somatization of psychiatric conditions.
Highest analgesic utilization was observed in the West
Coast DHB. The West Coast’s population was found to be
older than the national average [33]. As our result sug-
gested that the oldest people (85?) consumed the most
analgesics, this may be the reason for such high analgesic
utilization in the West Coast DHB. More funding was
available as well [33], because of their demographic pro-
files, thereby making prescribers more likely to prescribe
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analgesics. In contrast, we postulated that prescribers in the
Waitemata DHB had the lowest tendency to prescribe
analgesics. The population in the Waitemata DHB was
found to be slightly younger than the national average [34].
On the basis of on our results, people in younger age re-
quire less analgesics; therefore, it is not surprising to see
the Waitemata DHB had the lowest analgesic utilization.
Variations in the utilization of analgesics across DHBs can
also be explained by the way individuals refill their scripts,
e.g. individuals enrolled in the Waitemata DHB may refill
their prescriptions in Auckland. However, the true under-
lying causes for the trends in analgesic utilization across
different DHBs were not known and further research is
needed in order to ascertain such differences.
5.3 Utilization by Therapeutic Subgroups
It is noteworthy that utilization of NSAIDs in New Zealand
decreased from 2005 to 2013, with a more prominent (more
than 50 %) decline observed for tiaprofenic acid, keto-
profen, sulindac and tenoxicam. This is in contrast to the
use of NSAIDs in other countries such as Costa Rica,
where NSAID utilization increased by 48 % from 2000 to
2005 [35]. The decrease in NSAID utilization is preferable
in the clinical setting since the use of NSAIDs has been
associated with adverse effects that can be detrimental in
the elderly [36]. The drawbacks of NSAIDs (impacts on
blood pressure, renal and cardiac functions, risk of gas-
trointestinal bleeding) have been largely discussed over the
last few decades [19]. Older people are generally more
prone to the adverse effects of NSAIDs because of their co-
morbidities (e.g. impaired renal function) [36], high drug
exposures and drug sensitivity. Adverse events are further
exacerbated by long-term use of NSAIDs, which leads to
high drug exposure [37]. However, this option is still
preferred in the UK because of its effectiveness against
musculoskeletal complaints. Exploring the safest possible
NSAIDs has been postulated as a possible solution to these
concerns [37]. We could speculate that NSAID toxicities
are generally well understood among the prescribers in
New Zealand, which is evident from our results showing a
decreased utilization of NSAIDs among older people. Best
Practice Advocacy Centre New Zealand (Bpacnz) has
highlighted the risks associated with NSAIDs, and cautions
are warranted in all age groups even for short-term treat-
ment [38]. Bpacnz also recommends the prophylactic use of
gastro-protectants in those aged over 45 if prescribed long-
term NSAIDs [38]. The decline in NSAID utilization may
suggest that Bpacnz clinical guidelines are routinely fol-
lowed by the prescribers.
The overall utilization of opioids in New Zealand de-
clined from 2005 to 2013. This is in contrast to the findings
from other regions of the world, e.g. Bosnia, Herzegovina
and the USA, which showed an increasing trend over the
years [39, 40]. A study carried out in the USA analyzing
opiate use showed an overall 309 % increase from 1996 to
2002, with a 170 % rise in the market basket use [40]. The
use of opioids in older people has been shown to be as-
sociated with cognitive impairment and falls [7]. A review
on medication-related falls in the elderly conducted by
Huang et al. [12] showed that women taking opioids were
at increased risk of developing non-spine fractures and hip
fractures [odds ratio (OR) of 1.40 and 1.65, respectively] as
well as recurrent falls (OR of 2.89). The study conducted
by Miller et al. [41] found that older people with arthritis
who initiated therapy with opioids were more likely to
experience a fracture than those who initiated NSAIDs, and
short-acting opioids were associated with a greater risk of
fracture than long-acting opioids. In contrast to these
findings, two meta-analyses, conducted by Woolcott et al.
[42] and Leipzig et al. [43], respectively, found that opioid
analgesics, compared with other classes of medications,
e.g. antidepressants and antipsychotics (OR of 0.96 and
0.97, respectively) had a lower risk associated with falls.
The study conducted by Blackwell et al. [13] suggested
morphine and fentanyl as safe opioids for treating severe
pain in the elderly because of a lower risk of injuries as-
sociated with their usage. At present, opioids are consid-
ered the cornerstone for chronic moderate to severe pain
management in older people when paracetamol alone is not
sufficient [1]. Close monitoring of opioids’ adverse drug
reactions as well as their effectiveness would be beneficial
in the clinical setting when initiating opioid treatments in
the elderly to ensure any harms associated with their use
are minimized.
Access to opioid analgesics may influence analgesic
utilization across countries with different healthcare sys-
tems. In New Zealand, laws and regulations play an im-
portant role in shaping analgesic utilization, particularly for
opioid analgesics. Weak opioids such as codeine are
available OTC when in combination with other active in-
gredients. Examples include Panadeine (paracetamol and
codeine) and Nurofen Plus (ibuprofen and codeine).
Codeine itself and all other opioid analgesics are classified
as prescription-only medicines, where strict regulations are
enforced [9]. In order to prescribe Class A and Class B
controlled drugs [44] such as codeine, health professionals
are required to fill in triplicate controlled drugs prescription
forms (H572), and pharmacists must make sure all the legal
requirements are fulfilled before dispensing the controlled
medicine [45].
Anti-migraine preparation utilization among old people
remained consistently low between 2005 and 2013. The
average DDD/TOPD for sumatriptan in New Zealand was
0.59. This is consistent with the findings from other
countries, such as Italy, which showed that utilization of
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triptans were low (total DDD/TOPD of 0.78) among people
with migraines [46].
5.4 Utilization of Analgesic Medicines
by Pharmacological/Chemical Subgroups
Fentanyl and oxycodone had the highest increase in their
overall utilization over the 9-year period. The rise was
consistent with the studies done in other countries, namely
the USA, Spain and Israel [1, 6, 8]. The researchers in the
USA commented that prescription drug abuse had become
prevalent with an increase in the prescription of oxycodone
and hydrocodone [6]. The study in Spain found that fen-
tanyl utilization was the major contributing factor for the
14-fold increase of Spain’s overall opioid consumption,
while another study carried out in Israel found that fentanyl
utilization increased fourfold from 2000 to 2008 [1, 8]. The
huge increase in New Zealand’s fentanyl and oxycodone
utilization warrants further research to investigate the true
underlying contributing factors for the rise, as well as its
impact on pain control and/or abuse rates.
High-dose aspirin is less commonly used as an analgesic
or anti-inflammatory agent since by comparison NSAIDs
such as ibuprofen, naproxen and diclofenac are proven to
have better safety and efficacy profiles [47]. Aspirin has a
more profound role as an antiplatelet agent in reducing
cardiovascular risks [48]. This may be the reason for the
highest decrease in aspirin utilization as an analgesic over
the study period.
In terms of individual analgesic utilization, paracetamol
had the highest DDD/TOPD, followed by diclofenac and
naproxen, with mefenamic acid as the lowest. Paracetamol
is well recognized as a safe and effective analgesic for
long-term use [21], and it is generally well tolerated across
all age groups [49], which may be the reason for it being
the most widely used analgesic among older people. Di-
clofenac and naproxen are two analgesics with a lower
incidence of adverse effects, and are preferred over other
NSAIDs [50]. Diclofenac is available in various dosage
forms (injection, suppository, dispersible tablet, enteric-
coated tablet, modified release tablet), as compared with
naproxen (immediate release tablet, modified release tablet,
enteric-coated tablet). A more diverse range of delivery
methods provides a greater choice for both the patients and
the prescribers, which may lead to higher utilization and
might be the reason for diclofenac having the second
highest DDD/TOPD. Mefenamic acid has minor anti-in-
flammatory properties, and it is mainly indicated for period
pain, which is an unlikely health complaint among older
people. Adverse effects such as diarrhoea and haemolytic
anaemia were reported, which could be the reasons for its
low utilization [50].
5.5 Study Strengths and Limitations
In New Zealand, policy makers have a major stake in the
funding of analgesic prescriptions by evaluating clinical
safety as well as the cost. Some changes in the utilization
were largely driven by the funding decisions led by
PHARMAC [11] and some were due to withdrawal of
products from the market.
A limitation of our study is that the data contain no in-
formation regarding patient compliance to the therapy. The
database only recorded all the dispensed prescription
medications, without taking into consideration whether the
patients actually consumed the dispensed medications.
Moreover, OTC products purchased by individual patients
were not included. Prescribing restrictions for opioid anal-
gesics increases the reliability of opioid utilization, but this
may not apply for NSAIDs. It is possible to speculate that the
low utilization of NSAIDs may be due to exclusion of the
OTC consumption of NSAIDs. Examples of OTC NSAIDs
available in New Zealand include diclofenac, ibuprofen,
mefenamic acid, naproxen and aspirin. The study also did
not include analgesics that are not available or not funded in
New Zealand; an important example are the selective in-
hibitors of cyclo-oxygenase-2 (coxibs), e.g. celecoxib.
While coxibs are available in New Zealand as prescription
medicines, they are not funded by PHARMAC [38]; there-
fore, it was difficult to determine the real extent of their
utilization in NewZealand. This is a significant limitation, as
the use of coxibs is associated with a higher risk of adverse
cardiovascular events, especially in older people [51].
Another significant limitation is the lack of diagnostic data
to corroborate analgesic utilization in this population.
6 Conclusions
This population level utilization study showed a 5.44 %
increase in the utilization of analgesic medicines in older
people in New Zealand from 2005 to 2013. Analgesics
under the N02B therapeutic subgroup (other analgesics and
antipyretics), represented by paracetamol, are a major
contributor to the increase in utilization over the years.
Important findings were that (1) females utilized more
analgesics compared with males; (2) NSAID utilization
decreased over the years; and (3) the highest utilization was
reported in the 85? group. Further studies need to be
carried out to investigate the drivers behind the rise in
analgesic utilization over the years, as well as its impact on
the health and wellbeing of older people in New Zealand.
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